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ALTERNATIVE OPPORTUNITIES AND
MIGRATION: AN EXPOSITION
Gershon Feder*
Abstract
This paper presencs a simrrple migration model which traces
the link between individual decision makfing and observed aggregate
migration behavior. The model clarifies and demonstrates the role
of alternative opportunitic-s in aggregate migration behavior using
both diagrammatical aTtd mathematical presentations. It is shown
that the definition of alternative opportunities does not necessarily
depend on the distance between origin and destination.
I. Introduction
Traditional migration theory postulates that an individual's decision to
migrate from his original residential location to a new and possibly distant
place is based on a comparison of economic attributes characterizing the two
localities. These attributes may be different for different individuads (depend-
ing on their age, sex, education, etc.) and thus the analysis of individual mi-
grationdata must incorporate such relevant information. However, many stud-
ies have ignored the possibility that even though a migrant is observed to move
between two specific locations, he actually considered some, or many other
potential destinations which he eventually rejected. This hypothesis was pro-
pounded in a seminal article by Stouffer (7) and subsequently adopted in several
migration studies (e.g., Bright and lTomas (1), Isbell (3), Strodtbeck (9) and
Stouffer (8)). The original formulation of the so-called 'intervening opportuni-
ties "hypothesis argued that if an individual is observed to move from place i to
place j, he must have considered the locations which lay on the way between
origin and destination (hence their characterization as "intervening"locations).
While Stouffer considered the number of residences in various locations as a
proxy for the impact which these intervening opportunities may have had on ob-
served migration behavior, 1 it was later recognized that more information on
*Developrnernt Research Center, The World Bank, Washington, D.C.
The author is indebted to Roger Norton for useful comments.
1Isbell uses as a proxy the number of migrants (from all locations) ar-
riving in any specific location.
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alternative locations should be considered, and that the definition of what con-
stitutes an intervening opportunity shouldbe extended. Thus Miller (6) included
locations which are away from the direct state-to-state migration route in his
definition, and the recent works by Wvadycki (10, 11) and Levy and Wadycki (5)
consider economic characteristics of alternative destinations (e.g., employ-
ment and income) in their migration studies.
The latter works provide an excellent discussion as well as an empirical
test of the intervening opportunities hypothesis. But several aspects of this
topic can be illuminated further if a rigorous analytical structure relating ag-
gregate migrationbehavior to its individual decision making components is con-
structed. 'This is a complicated task with a full-scale multi-location model.
The presentpaper therefore deals with a mini-model, involving three locations
only. This is the smallest aceeptable number, since for migrants between any
two points in this model, the third location can be shown to be an alternative to
the destiniation actually chosen. This compromise in terms of size enables a
diagrammatical presentation of the intervening opportunities concept as well as
relev4nt insights with general implications.
II. The Model
In order to illustrate the role of intervening opportunities intthe migration
decision, a simplified model involving three locations is used. One location is
viewed as the origin, and the remaining two are thus potential destinations. The
origin population is composedof N individuals with idenltical levels of education
and occupational skills. Each individual makes a decision whether he should
stay at the origin or move to one of the two destinations. The decision is based
on a comparison between expected incomes associated with each location.
Following the Fields (2) model, it is assumed that at any locationj (wvhere
j 0, 1, 2 denoting the origin and destinations 1 and 2, respectively) there are
two types of jobs: A high -wage job ("organized" sector job in Field's terms),
with a corresponding income Yj, and alow-paying subsistence type job ("murky "
sector job), with a corresponding income Sj. While these incomes are applica-
ble to any individual i (i 1, 2 . . . N.) once he is on the job, (given the as-
sumption of equal skills), it is not a certain matter whether the preferable "or-
ganized" sector job can be secured in any given location. Thus, there is a
probability Pj that any individual, randomly chosen, could obtain a high paying
job in location j. Since the subsistence type employment is assumed available
without constraints, there is a probability 1 - Pj of winding up with a "murky"
sector job inlocation j, if an individual chooses to reside there. The probabil-
ity Pj is an objective probability, in the sense that it reflects thfe possibilities
of employment in location j. Individuals, however, form their ownperceptions
of employment probabilities, based on the information available to them. This
information is not necessarily accurate, thus the perceived probabilities may
deviate from the objective probabilities. As a simplification, it assumed that
individuals are wellinformed regardingthe situation in, their home location (the
origin), and ther-efore the subjective and objectiveprobabilities in the origin
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coincide, 2 and are denoted by Po. However, when locations 1 and 2 are con-
sidered, the subjective probability of securing a high paying job in either loca-
tion may not only differ from the objective one, but is likely to vary among in-
dividuals, according to their differing exposure to information (through friends,
relatives, public sources, etc.). That perceived opportunities do indeed vary
among individuals of similar background is evident from the study by Jones and
Zannaras (4). Therefore we denote the subjective probability of a "good" job
in location j, as perceived by individual i, by F!j, and it is assumed
P Pij i IJ j = 1, 2; i -- 1, 2,.. ., N; 0 <ij) (1)
where the parameter 'yij (which is confined between zero and infinity reflects
individual 's i deviation from the objective (true) probability. Individuals whose
aeij exceeds the value of 1 are pessimistic, since their perceived pr )bability is
lower than the real one. On the other hand, individuals whose ogj is less than
1 perceive of opportunities which are better than the average, since in that
case Pij > Pj. In the limiting cases aij 0 in.licates that individual i believes
he has a good job in certainty, while aij - reflects a belief by the particular
individual that he, personally, has no chance of getting a good job in location j.
Obviously, axil and ri2 will generally be different. That is, the deviationfrom
the objective probability for a given individual i, may be dLifferent between the
two destinations. This reflects the fact that information regarding the two lo-
cations is not identical (e. g., a person may have relatives in location 1 but not
in location 2).
As indicated above, the migration decision in the model is based on a
comparison between expected income levels (net of migration costs) associated
with the different locations. The expected incomes (denoted by %ij) for anindi-
vidual i who currently resides in location 0 are (for locations 0, 1, 2 respec-
tively)
ITio = POY0 + (1 - Po)-S 0  (2a)
Ilil = Pil Y1 + (1 - Pil)-Sl - Cl (2b)
Hi2 = Pi2 Y2 + (1 - Pi2 )- S2 - C2  (2c)
where C 1 , C2 denote the cost of moving from origin 0 to destination 1 and 2,
respectively. It is reasonable to assume that this cost varies directly with the
distance between the origin and the destinations. It is noted, frcm equation
(2a) that expected income at the origin is the same for all individuals residing
in the origin, and thus the index i can be dropped from Ilio.
It is possible to characterize the individuals who will decide to move to
destination 1, since for any such individual it must hold that both
2 This assumption will facilitate a diagrammatic expo;s1tion of the model.
Otherwise, it is not necessary to adopt such a constraint.
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fil 'lO (3a)
and
n1il > Hi2 (3b)
namely, net income in destination 1 must exceed (or at least be equal to) in-
comes in the origin and in destination 2.
Denoting the; : z.p of individuals migrating to 1 from the origin lo M 1 ,
the characterizatiov. in (3a) (3b) can be expressed (using (2a)-(2c) and (1)) as
peil* Y1 + (1 - pAil) S1 -C 1 > PoYo + (1- Po) . S (4a)
p'41 * y +(j_pcdI) *S1_C1 > PYi2. *y2+(l-22)2- C2J (4b)
Reorganizing conditions l4a) and (4b), one finally obtains the following
characterization of individuals in M 1 :
Cl < QI pL/ P1 I} Vi,nMP (5a)
1I c Qn (01 + ( * Pli2)/ Zf p (5b)
where
[1 - {C1 - S1 + P0 YO + (1 - PO).SO)/lY - SI)
eli (C1 - C2 - S2 - S1 )/ (YI - S1 ) and p - (Y2 - S2 )/(Y1 - S1 )
In an analogous fashion, one can characterize the group of individuals
migrating from the origin to destination two (say, M2 ) by
ai2< Q n 2 /in P2  (6a)
Yi EM2
'yi2 < Qn (02 + ,u -1.pail)/ in P 2  (6b)
where
¢2 (hi- 0101
Using (5a, b) and (6a, b), the diagrammatic exposition of the model is
straightforward (see Figure 1). In the positive quadrant of the (°ei1' (Yi2 ) space,
constraints (5a) and (6a) (with a strict equality) are expressed as the horizon-
tal and vertical lines. Any individual i with a combination (ail, Vi2) which lies
in the north-east direction of the intersection point X* is obviously a non-mi-
grant, since he does not satisfy (5a) and (6a). Constraints (6b) and (5b), which
are in fact a single constraint (one could be derived from the other), are
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effect) and because the decision "not to migrate" is relatively more attracLive
(the "expansion" effect). In fact, the model points out that the concept of alter-
native opportunities may include all destinations, be they located closer or far-
ther (in terms of distance) than the particular destination considered. This can
be deduced from the fact that the substitution effects FM1f/Y 2 , aM 1 /AP2  are
strcitly negative regardless of whether C 2 > C1 or C1 > C2. Since a portionof
the cost of migration can be viewed as a linear function of the distance covered
by the migrant, a higher Cj could be taken as an indication of larger distance.
Thus, assuming thatlocation 2 is twice as far as location 1 does not necessarily
imply that location 2 is not an alternative to location 1. Given a reasonablywell
dispersed distribution of (ryi,l ii2) values there are two corxiitions for destina-
tion 2 to be considered as an alternative to destination 1. These are: a) that
Y2 - C2 > IT, which is a trivial condition, implying that the net income from a
securedgoodjob in 2 exceeds average income inthe origin; b) Y2 - C 2 > Si-Cl,
which implies that the net income from a secured good job in location 2 has to
exceedthe net income of low paying jobs inlocation 1. These conditions ensure
that there will be at least sorne individuals for whom migration to destination 2
is preferred. But it is obvious that the condition C2 <C1 is not necessary for
destination 2 to be viewed as an alternative opportunity.
Wadycki (10) indeed proposes a definition of alternative opportunities (in
addition to two other definitions) which would include all locations (other than
origin and destination) as initial potential alternatives (they are then to be
screened for "best" alternatives). But he then discounts the appropriateness
of this definition arguing that it is not likely that migrants have information on
all locations. While information undoubtedly diminishes with distance, the
choice of any particular distance (such as the distance between origin and des-
tination), as a cut-off point may imply loss of relevant data when estimating a
migraticn function. One indication for the availability of information can be the
observed pattern of migration. That is, all locations which receive migrants
from a given origin are obviously alternatives to each other regardless of dis-
tance, since some information on these locations was available to individuals
originally residing in one location. This does not necessarily imply that loca-
tions which did not receive migrants from a given origin should be exclu1ed
from the list of alternatives, as the absence of migration may simply indicate
that that particular alternative destination was not attractive enough for all in-
dividuals of a given origin.
Another point which can be inferred from the simple model above relates
to cross-migrationflows. Since the distribution of r 1 valuesover the population
of location 0 is independent of the distribution of rvo values over the population
of location 1 (viewing now location 1 as an origin and location 0 as a destination),
there is no theoretical reason to exclude migration flows going both ways be-
tween the two locations. This may be true even when, the opjective opportuni-
ties in one of the two locations are markedly better than in the other location,
since there may be some individuals whose subjective assessment is signifi-
cantly biased in favor of the location which is objectively inferior.
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IV. Conclusions
This paper presents a simple migration model which demonstrates the
role of alternative opportunities in the individual migration decision as well as
in the aggregate migration behavior. The model confirmns the hypothesis that
alternative opportunities are a component in the migration relation which con-
nects any specific origin and destination, and 'U*- enhances the view that such
factors should be accounted for in empirical estimations of migration functions.
Moreover, the model implies that the definition of alternative opporturities
should be extended to include locations which are further away than the particu-
lar destination considered.
A PPENDIX
Comparative Static Results
Differentiation of (5b) (maintained at strict equality) yields (where t'i2 is
held constant at the point of differentiation)
&0il
- =-l.'[Yl - S1 ) - Ln P1 ) > 0 (A.1)
as p 1)/ [p I (Y1  Si)-n Pj > ° (A.2)
_ 1 [P (Y_ - Sl) .Zn P1 < 0 (A.3)
These results imply that increases in income levels Y1 and Sl, and a re-
duction in the migration cost C 1 , will cause an upward shift of all points on the
AX* curve (Figure 1). Therefore, these changes cause an increase in migra-
tion to destination 1 and a decline of migration to 2 (i. e., aM 1/6Yl >0; n
as > 0; aml/acl <0; bTMI.aY1 <0; WM2 /bSl< 0; bM 2 /bCl > 0).
____ I C$2-1 l
4i - .P 211yi2)!pl n P1) < 1 (A.4)
bail = ie2 .Yil
ay [ Si) * P1  * Qn P1 ] < 0 (A.5)
as(1 - P )[Yl -SI) *p l.n P] < 0 (A.6)
_1/[( -s pl P1I> 0 (A.7)
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show, in terms of Figure 1, that tlh'SC changes imply a south-west move of
point X* along the old AX* eurve7 (the slope and location of which remains un-
changed except for the end point X* which is now lower, say X**). Thus the
total area representing non-migrants increases while the area representingMI
and M2 shrinks, as demonstrated in Figure 3, where the shaded areas repre-
sent the reduction in migration f1c%vs.
Since it was demonstrated that increases in Y 1, S, P1 and -CI have a
negative impact on M 2 , it follows, on gourids of symmetry, that increases in
Y2 , S2, P2 and -C 2 are negatively related to Ml (these results are also veri-
fied mathematically in the Appendix). The migration function between the ori-
gin and destination 1 should thus be formulated as
Ml - f (Yo, SO, P$, ¾ 1 Sit P1I C1 , Y21 S2 p 2' C2) (7)
Most studies of point to point migration tend to ignore the last four right-
handside variables (or more g-enerally, the variables whichrepresentinterven-
ing opportunities). Notable exception" include the works of Levy and Wadycki(5) and Wadycki (10, 11) who included in their migration equations variables
representing some of the intervening opportunities.
Considering a situation where there are many locations (rather than the
three in the present simplified model), a question may be raised as to whether
all locations should be considered as alternative opportunities for a given des-
tination. Stouffer (8) and others defined intervening opportunities rather nar-
rowly as the locations lying physically betiveen the origin and the specific des-
tination considered. But, as pointed out by Miller (6, p. 476) "...a rational
man, in considering migration to a distant city, would consider only whether
there were any suitable opportunities closer, not whether these opportunities
lay physically betweenhim and the more distanit city. " Thus the concept of "in-
tervening"opportunities should be replaced by "alternative" opportunities which
include locations within a circle around the origin, the radius of which is equal
to the distance between the origiin and the specific destination considered. It
follows, then, that the closer is the destination, the smaller is the number of
alternative opportunities involved. But, as the present model points out;, a
smaller distance to a destination does not reduce the number of alternative
opportunities. Rather, it diminishes the relative attractiveness of all alterna-
tive opportunities (this is the implication of bAM 2 /aC1 < 0). Similarly, migra-
tion to a more distant location is smaller, ceteris paribus, nc because there
are more alternative opportunities to be considered, but because the relative
attractiveness of any alternative destination has increased (the "substitution"
7 Inspection of (5b) (when maintained with strict equality confirms that
the parameters YO, S and P0 (describing the origin's economic opportunities)
are not involved in deqermining the shape or location of the AX* curve. The
endpoint X*, given by the coordinates (tnt2/tnP 2 , kn, 1/2nP1), is relocated
now down the curve, since both Qn$2 / nP 2 and n*,/9 nP2 decline in value as
a derivation of (Sa), (5b) shows.
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FIGURE 2: THE IMPACT OF IMPROVED ECONOMIC
OPPORTUNITIES IN DE`TINI lION 1
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FIGURE 3: THE IMPACT OF IMPROVED ECONOMIC
OPPORTUNITIES IN THE ORIGIN
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described (when expressed as a strict equality) by the curve AX*. 3 All individ-
uals with (Otil, ci 2) combinations lying to the right of AX* belong to Ml,wlle all
(axi1 acl) combinations lying above AX* belong to M2.
FIGURE 1: A DIAGRAMMATICAL EXPOSITION OF THE MODEL
P,
0 2
W..- .- - -305
While one could conceive of extreme situations such that one Qf the migra-
tion flows (Ml or M 2) is zero, the general case is (provided that the distribu-
tion of (&on, Cl2) is sufficiently dispersed) that there will be positive flows to
both destinations a.s long as the "good"ljob's income minus migration coots ex-
ceeds average income in the origin (i.e., Y - Cj >rT1, J = 1, 2).
III. Implications of the Model
Several straightforward comparativesstatic resultscannow bededuced us-
ing Figure 1. First, it is noted that any parametric change which causes a
3 Tthat the curve implied by (6b) (or (5b)) does indeedpasp through the inw -
tersection point X* can be confirmed by simply inserting mig2 =in ostsn P2 in(5b). The sign of the slope of AX* is confirmed by differentiating (5b) (when
expressed as a strict equality) obtaining
= 1ppPiM ZnP 2/[(8 1 + 4 in P1 ] >0 .
4It should be noted that point A could lie on the cii2 axis if Y 2 -C 2>Yl-Cl.
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north-east shift in the position of point X* implies an increase in the overall
rate of out-migration. Using conditions (5a) and (6a) it is easy to verify that
such changes include increases in Pjp Y- and S di - 1, 2) and reductions in PO,
Yo, So, Cl, and C2 . In othŽr words, improvement of the eeonomic opportuni-
ties in any of the destinations, a reduction In transportation and migration costs
or worsening economic conditions attthe origin are all causes of increased out-
migration. These are standard results of migration theory, Another set of
standard results involves thefactors affecting migration flows to a specific lo-
cation, say destination 1: As has been argued in numerous studies, one would
expect the flow of migrationfrom the origin to destination 1 to be positively af-
fected by higher income levels and employment probabilitics at 1, while being
adversely affected by hi!ewr incomes and employment probabilities at the origin.
In addition, a higher mv.ig raition cost ;or a higher distance) has a deterring ef-
feet on the destination-SPec1fic miigr ition flow. All these predictions are con-
firmed bythe model: ('o:;siderfirst an increrase in P1, (objective probability of
finding a higher paying job. In terms of Figure 1, points X* and A move
upward5 and, thus, the whole X*A curve mnoves upward and the area represent-
ing M1 is increased, implying an increase in migration from the origin to lo-
cation 1 (provided there are no significant "holes" in the distribution of (ail,
~2)) : But the sLtme result implies also that some migrants who would other-
wise be headed to destination 2 will now be going to 1 as the latter's relative
attractiveness has increased. This is the essence of the intervening opportun-
ities hypothesis, namely, the migration flow between two locations is affected
not only by the econoimlie conditions in the origin and destination, but also by
conditions in all other potential locations considered by migrants. The in-
creased flow of migrants to location 1 due to the improvement in opportunities
is thus coimposed of two components: (i) a pure "expansion" effect involving in-
dividuals who would not have rnigratt- anywhere prior to the improvement in
location 1 economic situation; dii) a '`substitution" effect involving individuals
who would otherwise be going to destination 2. These components are demon-
strated in Figure 2, where A' and X*' represent the situation with the higher
probability of good jobs in location 1.
A similar analysis applies wheninereases in income levels of cestination
1 (Y1 and S1 ), or a reduction in the cost of migration C1 , are considered. In
each one of these cases points A and X* move upward and the new AX* curve
lies abovethe oldone, producing the same effects as an increase inpl, 6 name-
ly, an increase in overall outmigration, an increase in migration to destination
1 and a reduction in migration to destination 2.
An improvementin the economic conditionS prevailing inthe origin (i.e.,
increases in Y(, So, and PO) will reduce the overall rate of out-migration as
well as decrease the migration flow to CaCh one of the dlesti nations. One can
5Thne new curve does not intersect the olriginal one since, by dlerivation
of (5b), one can show
dryil/ldP - Qn(Pl + "Iai 2 )/[fJ 1 (kn P1)21 > o.
6See Appendix for the mathematical derivation of these results.
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ALTERNATIVE OPPORTUNITILE' AND MlGRATION:
EVIL)ENCE FROM K :CvREA
Gershon 1cderi
Almstract
The paper er,1.hJaFi2ec the relvvdnc( of -l1terna-
tive opportunities in r,iigration research aInd suggests
a method for representing suc-h opportunities in empir-
ical studies. The .gzested ainDroach ag,regates the
different alternatives using weights which are dis-
tance-dependent such thatt the weights decline with
larger distances. This me(thod is applied to Korean
migration data from which a migrat ion--allocation mo-
del is estimated. The results stupor t both the alterna-
tive opportunities hvypoDthesis and the particular way
for incorporating their influence as suggested in tnis
paper.
1. Introduction
In a seminal article published almost four decades ago,
Stouffer [101 emphasized that wlhile an irn ividtial is observed to
move from a place of origin to one partictilar destination, he ac-
tually may have considered a number of other potential destina--
tions(labeled "Intervening *?pportuvilT^,s") which were eventually
rejected. This proposition .nas important implications for empirical
analyses of migration patterns, as the attributes of these alterna-
tive opportunities must be incorporated in the study as well as
the characteristics of the oricin and the actual destination. Stouf-
fer hypothesized that only localities lying between the origin and
the observed destination are zonsidered as alternataives, and he
accounted for the impact of these locations by including the num-
ber of residences in each locatir;n in the analysis (Stouffer [11 ]).
The intervening opportunities hypotihe..;_ was adopted in a number
of studies during the 40s (e.g., Brivit and Thomas [2], Isbell
[4], and Strodtbeck [121) who used various indicators to repre-
sent the influence of tnese opportunities, such as the number of
alternatives or the number of migrants arriving in each location.
While these works undoubtedly advanced the quality of mi-
gration research, it was pointed out by Miller [7] that it is not
reasonable to assume that migrants search in one direction only.
*Development Research Center, Tnre W'.rld Bank, Washington,
D. C. I arm indebted to Bertrand Renaud for useful discussions
and advice regarding data. Ms. NIalathi Farthasarathy provided
valuable assistance in c-mputatiorn6. Tne views expressed in this
paDer are those of the dtilhor and de not necessarily reflect the
views of the World Baik.
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Thus, locations which are outside the direct point-to-point migra-
tion route (and in particular locations in the opposite direction)
should not be excluded. These considerations wete elaborated up-
on and tested in the excellent works of Levy and Wadycki [51
and Wadycki [13, 14]. Starting with the prernise that informationdiminishes with distance, they hy,?othesize that if a migrant
moves from place i to place .1 over a distance D i, he is
likely to have had information regarding all locations within the
same distance. This implies that for any given Qrigin i and any
actual destination j, all locations within the razdius Dij are al-
ternatives which may have influenced tne migrant's decision. The
same attributes characterizing the origin and destination (in,come,
unemployment, population) need then be included for the alterna-
tive opportunities. This poses tnen an econometric problem asthere may be many such alternatives, imRlying many right-hand-
side variables in the migration equation. The solution adopted byLevy and Wadyck<i was to screen the alternatives and to selectthe "best" values for each attribute (e.g., highest income, lowest
unemployment, etc.). Regressions using these procedures for Vene-
zuelan and U.S. data produced plausible results, and in particu-lar, it was shown that the variables representing alternative op-portunities have a significant negative impact on migration allo-
cation, and that their inclusion reduced the measured influence
of distance which would be implied by a model excluding alterna-
tive opportunities.
A recent article by Feder [3] argues that further improve-
ments in the estimation of migration functions may be realized ifthe set of alternative opportunities is expanded to include all po-
tential destinations regardless of distance. The reasoning (based
on a mathematical migration decision model) was that while dis-
tance reduces the attractiveness of distant alternagtives it does
not necessarily eliminate them from the migrant s' considera-
tions. It was further suggested as a practical guide that if alocation k receives migrants from an origin i, then k should be
considered as an alternative to any destination j which receives
migrants from i.
Indeed, Wadycki [141 tried to use all locations as an ini-tial set of alternative opportunities, but his estimates did notprovide strong support for this approach. His test cannot, how-
ever, be taken as a conclusive judgment since the method of se-lecting the "best" alternative implies that the same locations arethe best alternatives for almost all destinations, and the alterna-
tive opportunities variable has very little variation. Thus, inclu-
sion of the best opportunity variables in the migration equation
resulted in a substantial loss of statistical significance for the
constant term [Wadycki, [14], table 1], which could be expected
when a variable with minimal variation is included on the righthand side of a regression equation.
The present paper uses Korean 1974 inter-provincial niigra-tion data to test the broader definition of the alternative oppor-
tunities hypothesis. Instead of selecting a "best alternative"(which le4ds to econometric problems as indicated above), all al-
ternative opportunities are aggregated using a weignting system
2
These results imply that improvemants of tne economic opportunities in
destination 2 (i.e., increases in Y2 , S2 and P2 ) or a reduction in the.cost of
migration to th4t particular location (decline of C2) will ca4se a downward
shift in the AX* curve of Figure 1 (as well as a movement of point X$ to the
right, These changes thus imply a decline of migration to destination 1 and an
increase in migration to destination 2 (i.e., 6M /<P2 c0; (M 1 /AY2 < 0; bM1 /aS2 < 0; BMI/aC2 > 0). /J2 1 <0 M/
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based on distance. Since only average income is used as an ex-
planatory variable, a single measurea of alternative opportunities
emerges. This measure is incorporated in an estimate of a migra-
tion-allocation equation and the implications of the results are
analysed and compared to previous studies.
II. The Model
Following the procedure used in Wadycki [13, 14] and Levy
and Wadycki [5], a migration-allocation model is considered.
Thus, A.. is defined as the ratio of migrants from origin i to
destination j relative to the total number of migrants moving out
of i. In other words, A.. is the conditional probability that a
person from i will move Nb j, given that he is a migrant. As ar-
gued by Sjaastad [9] in such a model variables characterizing
the origin are not relevant for explaining the destination decision.
It is assumed that migrants' choice of destination is based
on a comparison of average per capita income levels characteriz-
ing the different provinces. Thus a province with a higher income
level is expected ceteris-paribus to attract a larger share of the
outmigration flow of a given origin, i.e., DAi. A Y. > 0, where
Yj denotes per capita income to province j. '
Distance has traditionally be an important factor in explain-
ing migration patterns. Denoting the distance between the approxi-
mate geographical center of each province by Di j, one would ex-
pect larger distances to discourage marginal migrants (both be-
cause of the direct cost of moving and because of the higher de-
gree of uncertainty due to poorer information), thus the common
result in migration studies is DA .. /aD. < 0.
Inspection of the matrix o thP 1974 interprovincial gross
migration flows for Korea [Korea Bureau of Statistics, (15), pp.
128, 129] reveals that there are no empty cells in the matrix.
This implies that for any origin and destination provinces out of
the eleven provinces of Korea, there are nine alternative destina-
tions which have been considered by at least some of the mi-
grants. It is reasonable to assume that more distant alternatives
are less attractive (i.e., their income level plays a lesser role
in migrants' eventual decision with respect to a given final des-
tination). Therefore, a procedure whicn aggregates the income lev-
els of these alternative locations should attach lower weights to
more distant places. The weighting method employed in the pres-
ent study is as follows: Define d = 1/D i- - the inverse of dis-
tance. For any given pair of provinces i and j the sum r ki ,j
di - d*. describes the total of distance inverses. Define further
the weights i d /di*. , kVi,j. It must hold that ki,j a =
and the weights have the property that places which are more dis-
tant from the origin, i carry a smaller weight, i.e., aik/laD ik< 0
For any given origin i and destination j the sum of weighted
alternative incomes is calculated as
Yt. - ~ Y
-] k=i, j ik k (1)
3
The variable Y*. represents (weighted) "average alternative
opportunities" confroi2 ting an individual who contemplates moving
from i to j. The definition of the variable guarantees that income
levels in closer locations will have a stronger impact on Y*-"
but distant locations with very high income levels may still haVle
a significant effect. 1 Another plausible property of the alterna-
tive opportunities variable as specified above is tlw fact that it
is not symmetric. That is, in general the situation Y/ Yli will
be observed, It is expected that Y* will be najzati4ely related
to Ai3 (PA -PYt- < 0), since the belier are alternative opportuni-
ties, the smaller is the likelihood that ali individual wili prefer
location j as a final destination
While attempting to keep the model simple (as data on re-
gional unemployment rates and other characteristics relevant for
the year 1974 were not available), the special characteristics of
the province of Seoul (which is essentially the country's capital
Seoul and its suburbs) cannot be accounted for by the income
variable only. T e city of Seoul is the cultural and educational
center of Korea. As emphasized by Mera [6, p. 74], there is a
strong link in Korea between education, job opportunities and up-
wara mobility. Special imprtance is attached to degrees from high
ranking universities (most of which are located in Seoul) and
many parents believe that by moving to an area with top quality
high-schools (which, again, are located mostly in the capital)
they increase their childrens' chances of admittance to good uni-
versities. Such factors are accounted for in the present model by
a dummy variable (say S) for migration into Seoul. It is expected
that empirical results will yield a signifiant positive value for
S, reflecting the special attraction of Seoul city. A detailed dis-
cussion of the data and the sources used for calculating all vari-
ables is provided in the appendix.
An important issue pertaining to estimation relates to the
specification of the migration-allocation function. The Levy-Wa-
dycki studies, which are the most relevant references for pur-
poses of comparison with the analysis here, have used a double-
log specification (i.e., a constant elasticity model). However,
Renaud [8, p. 314] concuded on the basis of his empirical results
that the constant elasticity assumption is not appropriate for
analysis of Korean migration. For the sake of completeness, both
a variable elasticity (semi-log) and a constant elasticity (double-
log) model will be estimated. But it will be shown that Renaud's
observation was indeed correct, as the variable elasticity (semi-
The use of distance-dependent weights in order to generate
a single multi-location index as reported here is similar to the
procedure employed by Alperovich et al. [1, p. 138]. The latter
study uses as weights an inverse exponent of distance rather
than the simple inverse used in the present paper, but tne princi-
ple is identical.
2 The ratio of higher education students to population in
Seoul is 600% higher than tnat of the other provinces, and it con-
tains half of tne country's colleoes and universities, while its
share in the population is only 20%-.
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log) model explains much better the variability in migration allo-
cation compared to the double-log form.
The equations to be estimated are thus:
Aij = a-ic- * log Y +2 * log Dij+ a 3 'log Ytj+ S + eij (2)
where the 's are parameters and c.. is the errer term.
This equation will be referred to as lIthe VE (variable elas-
ticity) model.
0g A a + 1-log Y1 2 log D + 6 log YV'+S+ C (3)
where again, the 0 's are parameters and E,, is an error
term. This equation will be referred to as th1d CE (constant
elasticity) model.
In addition, it is of interest to examine a modified version
of equations (2) and (3) where the constraints a 1= -%and 0l =
- ;3 are imposed. This implies a model with equal absolute effect
of the income variables, and the rationale for it will be dis-
cussed below. The results are reported in Table 1.
III. Implications of the Results.
A number of observations can be made on the basis of these
results:
The variable elasticity model seems to be a superior specifi-
cation for Korean migration data, as it explains 21% more of the
variation in the dependent variable. In fact, the advantage of
the VE model is even more significant, as the R2 for the constant
elasticity model refers to the variation in log Ai.9 , and the pro-
per measure of fit (which should refer to X ariat on af Aij itself)
is even lower. While the comparison between the R 's does not
comprise a formal test, it does indicate (given the absence of a
theoretically-based a-priori preference for any specificatibn) that
the VE model is a better approximation of the (unknown) true
structure.
The signs of all coefficients are as expected and they are
all statistically significant at a 5% (one-sided) confidence level.
In particular, the alternative income opportunities variable is
shown to have an impact which is not much different from that
of the destination income variable in both the VE and the CE mo-
dels. Thus the alternative opportunities hypothesis has been con-
firmed, as well as the hypothesis that a distance-weighted aggre-
gate of all alternative opportunities is a proper summary represen-
tation oTfsuch opportunities. A further hypothesis asserting that
the absolute impact of destination income and alternative opportun-
ities income is identical (namely, that the variables Y and Y*-
should be introduced as a ratio log (Y, /Y*.)) was injestigated
usir.g F tests and was accepted for both specifications. The re-
sults of this version are reported in columns (3) and (4) of
Table 1.
Comparing the results reported in columns (3) and (4) to
those in columns (1) and (2), it is noted that the various coeffi-
cients remain practically unchanged. Thus the results indicate
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TABLE 1
ESTIMATION RESULTS WITH SEMI-LOG AND
DOUBLE-LOG SPECI FICATIONS
(1) (2) (3) (4)Variablea VE model CE model VE model with CE model with
, -a 3 3
Constant .2511 -1.2778 .2478 
-1.2492( 8 .79 )c (-3.32) (11.20) (-4.19)
Y .1796 2.1421 
-
-
(5.27) (4.66)
D.. 
-.0854 -.9813 -.0859 
-. 9776
l] (-7.93) (-6.75) (-8.20) (-6.92)
Y*. 
-.1984 -1.9810 
--
1] (-2.30) (-1.70)
S .2824 1.2882 .2819 1.2925
(10.00) (3.72) (11.09) (3.77)
jfij 
- - .1832 2.1111
(6.58) (5.62)
R .8125 .6026 .8124 .6025
DEb 105 105 106 106
aAll explanatory variables except S were transformed into natural
logarithms.
bDegrees of freedom.
CFigures in parentheses are 't' values.
that the model should be properly specified with equal absolute
coefficients for the income variables (i.e., both the destination
income and the alternative opportunities weighted income). Such
a specification has considerable intuitive appeal, as it corres-
ponds to an underlying individual choice model where the destina-
tion decision is based on income (or expected income) compari-
sons. Consider a hypothetical situation such that average income
levels in all provinces are identical. Destination choice for mi-
grants in such a situation should not be influenced by incomelevels, 3 but rather should be dictated by distance (and other
considerations such as education possibilities if relevant). This
will indeed be the case if a specification using log (Yi /Y*- ) is
adopted, and as the data support such a specification the model
seems to be credible.
In order to compare the coefficients of the VE model to
those of the CE model, the former need to be transformed into
elasticities. Define
3 Even with identical incomes, some migration will take
place as subjective income assessments by sorne individuals may
still differ from the average figure.
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- J] ij m--i~fy mY= A.. d = A.. ;m=ve,ce (4)
1 1J 1J U] 1J
wnere Tn denotes elasticity, the subscripts y and d denote income
and distance, respectively, and the superscripts ve and ce corres-
pond to the variable elasticity (semi-log) and constant elasticity(double-log) models, respectively.
Following columns (3) and (4) of taole 1, the corresponding
numerical values are:
ye vefy = 183 2 /A ij nd = _.0859/Aij
nye = 2.1111 ; e d = -. 9776
Thus the constant elasticity model seems to approximate elas-
ticities properly only when migration shares (A i ) are in the
neighborhood of 8.75%. While the mean sample vAlue of A .. is
.10, it ranges between .0016 and .61, thus implying a substaUtial
variation for both income and distance elasticities. These results
are illustrated in figure 1.
Figure 1.
Migration -Allocation Elasticities of the VE and CE Models
with Respect to Incomes and Distance
Incorn ElasticitY Distance Elasticity
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World Bank -21176
ye c4 This is derived as follows: nr = nfi A.. = .1832/2.1111
= .087. Similarly, nd nd -A ij -
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Comparison of the estimated coefficients in Table 1 with pre-
vious studies incorporating the alternative opportuniti"-s hypothe-
sis is not a simple matter, as other studies have i.-, I different
specifications and additional variables. It may thus bt of inter-
est to apply the "best alternative opportunity" formu14 1. n of the
Levy-Wadycki studies to the present set of dAt: ' . mentioned
earlier, their approach suggests that giver .. aistance D.i be-
tween the origin and the destination, only provinces wh'ose dis-
tance from the origin is not larger than Di are potential alterna-
tives for the destination actually chosen. From these potential
alternatives, the best alternative (i.e. , the one with highest in-
come) is selected to represent alternative opportunities. 5
Deinoting the alternative opportunities variable calculated
in this fashion by Z i , both the VE and the CE specifications
were used. The results 3are reported in Table 2.
TABLE 2
ESTIMATION 'RESULTS USING A
"BEST ALTERNATIVE OPPORTUNITY" CONCEPT
Variable VE mo-del CE model
Constant .2018 
-1.4945
(8.37) (-4.69)
Y .2037 2.3084
11) (5.24)
D.. 
-.0966 
-.917
" (-8.34) (-5.99)
Z1j .0448 
-.8570
(1.36) (-1.97)
S .2847 1.3911
(10.92) (4-04)
R2 .8065 .6061
DFb 105 105
aAll explanatory variables except S are transformed into natural
logarithms.
bDegrees of freedom.
cFigures in parenthese are 't' values.
Again, as with the earlier results of Table 1, the2 variable
elasticity model seems to be more aDpropriate if the R is used
as a guide. However, the estimate for the VE version indicates
5One technical problem whic" has to be faced occasionally
when this procedure is used pertains to the cases when no alter-
native location has a distance smaller than or equal to Dij
This occurs in 11 instances within the present sample of 110 ob-
servations. The solution adopted here, as suggested by Levy and
Wadycki [5, footnote 20], is to use the destination income as an
alternative opportunity, but this is obviously en arbitrary solu-
tion.
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that the "best alternative opportunity" variable Z.i does not ade-
quately capture the impact of alternatives as it has the wrong
sign, and in fact its coefficient is not significantly different
from zero at a 5% (one-sided) test. The results are better with
the constant elasticity model where all variables have the proper
sign and are statistically significant. The overall performance of
the CE model with the "best alternative" conceut is similar to
that of the weighted "average alternative opportunity" procedure
suggested above. Coraparing the magnitudes of coefficients for the
CE models of Tables 1 anc. 2, a striking difference is evident.
W'-ile the destination income coefficients are quite similar, the al-
ternative opportunities coefficient under the "best alternative" hy-
pothesis is significantly smaller in absolute terms (about 37% of
the destination income coefficient), implying (if the model is ac-
cepted) that such opportunities are not as important as implied
by the average opportunities model. The absolute elasticity with
respect to distance is slightly higher with the best opportunity
version, but the difference is not too significant. More pro-
nounced differences are observed regarding the impact of the Seoul
dummy and the magnitude of the constant.
What conclusions should be drawn for the comparison of the
"best alternative" approach to the "average alternative" approach?
In the Korean context, a-priori con-iderations would tend to fa-
vor the latter: Inspection of Korean migration patterns reveals
that in many cases there are several attractive alternatives to
a given destination, thus consideration of only one (although best)
alternative may be a source of bias. Moreover, even when a given
destination is fairly close to an origin, substantial migration
flows to more dist ant locations are observed in a number of
cases, thus the exclusion of such locations from the list of alter-
native opportunities is not justified. This may be the reason for
the poor performance of the "best alternative" version in the vari-
able elasticity model, as compared to the plausible results ob-
tained for the "average alternatives" model. On the other hand,
the former formulation should not be considered as a useless ap-
proach, as the results of the constant elasticity version here and
in previous works are quite reasonable.
IV. Summary
This paper emphasizes the relevance of alternative opportun-
ities in migration theory and suggests a method of representing
such opportunities in empirical studies. The proposed approach
aggregates the various alternatives using a weighting system
which gives smaller weights to more distant locations. Using Kore-
an migration data, a migration-allocation model is estimated in-
corporating the proposed measure for alternative opportunities.
The results supOort the suggestions made, as the coefficient for
alternative opportunities is statistically significant, and, as hy-
pothesized, has a negative impact on migration allocation between
any given origin and destination. Moreover, the .estimated abso-
lute size of the coefficient is not significantly different from that
of the destination income coefficient thus reaffirming the asser-
tion that it should not be ignored in migration studies. These re-
sults are derived from both a double-log (constant elasticity) and
9
semi-log (variable elasticity) specifications of the migration func-
tion, although the latter is shown to be a more approDriate mo-del, as earlier studies of Korean migration have indicated.
Appendix: Data Sources and lMethods of Calculation
1. Migration Rates: There are 11 vrovinces in Korea, A com-
pletc table of interprovincial gross migration flows for the
year 1974 is reported in the "1974 Yearbook of MigrationStatistics" (Bureau of Statistics, Government of Korea, pp.
128-129). From this table the relative distribution of mi gra-
tion out of any province was calculated. Altogether 110 ob-
servations (10 x 11) are generated.
2. Destination Income: Mera [6, Table 12, p. 32] ha, calcu-
lated per cdpita gross provincial product figures for Korea
covering the period 1963-19T4. These are reported in index
numbers for each year, where the base for the index is theprovince with lowest per capita output. As the explanatory
variables are introduced in a logarithmic format, it does
not matter whether the variables are in terms of index num-bers or absolute levels. The 1973 income data were consid-
ered as most appropriate for explaining 1974 mioration, as
the assumption of instantaneous transmission of information
is not rec sonable.
3. Distance: Since tne paper deals with inter-provincial migra-
tion rather than point to Doint migration, the distance con-
cept is not straightforward. Other studies have used in
such circumistances the distance between principal cities.
But in Korea there are a numrber of provinces with more
than one relatively liaroe city. In addition many migrants
come from concentrations of rural poDulation. Thus the dis-
tance concept used here uses as a proxy for average dis-
tance traveled the number of miles between the approximate
geo!raphical centers of the eleven provinces (i.e., tne "mid-dle" point of the province). This approximation seems satis-
factory in view of the strong statistical sipnificance Df the
distance parameter in the regression equations reported in
the text.
4. The alternative opportun ties income variable: Using the pro-
ceduires descr-ibedi in det.ii. in tne text, income and distance
values from the sources mentioned above were combined to
calculate the alternative opportunities variables.
5. Inferernces about Korean distribution of educational institu-
tions and student population were made using the "Korea
Statistical Yearbook 1976" (Governtnent of Korean, Table 234:
"Summary of Scnool by Province.") Population fioures were
available from the same source.
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